National Stage of PCT Application No.: PCT/JP03/09102 
Amendment Dated: January 18, 2005 



AMENDMENTS TO THE CLAIMS 

The following listing of claims will replace all prior versions, and listings, of 
claims in the application: 

Listing of Claims: 

1 . (Currently Amended) A copper alloy for welding electrodes, 
charact e riz e d in tha tw herein the copper alloy containsr as a-second element , which 
t|:^a^oes not dissolve or scarcely dissolves in copper in a solid solution state at 
room temperature, said second element being selected from the group consisting of 
any-©f-chromium (Cr), zirconium (Zr), beryllium (Be), titanium (Ti) and boron (B), the 
respective addition ratios of the second e l e m e nts element being Cr: 0.1 to 1.4 wt%, 
Zr: 0.15 to 0.5 wt%, Be: 0.1 to 3.0 wt%, Ti: 0.1 to 6.0 wt%, B: 0.01 to 0.5 wt%, i n that 
thi sand wherein the alloy has an average crystal grain size of not more than 20 |am, 
i n that t he second ele m e nts element p recipitates among crystal grains, and i n that 
the copper alloy has a hardness of not less than 30 HRB, an electrical conductivity 
of not less than 85 IACS%, and a thermal conductivity of not less than 350 W/(m K). 

2. (Cancelled) 

3. (Cancelled) 

4. (Cancelled) 
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5. (Currently Amended) A method of manufacturing a copper alloy for welding 
electrodes, comprising the steps of: 

charact e riz e d in that th e method compris e s enabling any of chromium (Cr), 
zirconium (Zr), beryllium (Be), titanium (Ti) and boron (B) to dissolve in a solid 
solution in a base-material metal (Cu) as a second element that does not dissolve or 
scarcely dissolves in copper in a solid solution state at room temperature, the 
wherein respective addition ratios of the second e l e m e nts element being Cr: 0.1 to 
1.4 wt%. Zr: 0.15 to 0.5 wt%, Be: 0.1 to 3.0 wt%, Ti: 0.1 to 6.0 wt%, B: 0.01 to 0.5 
wt%, 

subsoquontly achieving crystal grain refinem e nt by applying a strain equivalent to an 
elongation of not less than 200% to this material to achieve crystal grain refinement , 
and 

-subjecting this material to aging treatment simultaneously with or after 
th esubseguent to application of this strain, thereby to promote promoting 
precipitation of the second element among crystal grains. 

6. (Cancelled) 

7. (Currently Amended) The method of manufacturing a copper alloy for welding 
electrodes according to claim 5, character i zed in that means for applying a strain to 
th e materia l strain is applied to the material bv i s-anv o f extrus i on extruding , drawing, 
shearing, rolling and forging. 

8. (Currently Amended) The method of manufacturing a copper alloy for welding 
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electrodes according to claim 7, character i zed i n that cond i t i ons for th e extrusion 
wherein strain is applied by extruding the material, and extrusion conditions are such 
that lateral extrusion is performed at a material temperature of 400 to I.OOO'^C, a die 
temperature of 400 to SOO'^C, and an extrusion speed of 0.5 to 2.0 mm/sec. 

9. (Currently Amended) The method of manufacturing a copper alloy for welding 
electrodes according to any of cla i ms 5, 7 or 8, charact e r i z e d in that claim 5, wherein 
the material is subjected to aging treatment before a strain is applied to the materialy 
th e mat e rial i s subjected to aging tr e atment boforohand . 

1 0. (Currently Amended) A composite copper material for welding electrodes, 
charact e r i z e d in that w herein an alumina powder or a titanium boride powder is 
dispersed in a copper matrix in an amount of 0.1 to 5.0 wt% . said and i n that this 
composite copper material has a hardness of at least not le ss than 30 HRB, an 
electrical conductivity of not le ss than at least 85 IACS%, and a thermal conductivity 
of not l oss than at least 350 W/(m.K). 

11. (Cancelled) 

12. (Cancelled) 

13. (Cancelled) 

14. (Currently Amended) A method of manufacturing a composite copper 
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material , comprising the steps of: 

mixing that comprises mix i ng a copper powder and a ceramic powder together to 
forming , th e r e by to form a mixed powder as a primary shaped body, and 
applying a strain to said tt=HS-primarv shaped bod y, th e r e by to form a secondary 
shaped body in which base material and ceramic particles are combined together 
with refined particle sizes, 

wherein charactoriz e d i n that the an average particle size of the ceramic powder is 
between about 0.3 to 10 \xm, in that at he strain applied to the primary shaped body 
is equivalent to an elongation of not less than 200%, in that the m e ans for t he strain 
is applied bv extruding the primary shaped body app l y i ng a strain is extrus i on t hat is 
performed at a material temperature of not less than 400°C but not more than 
1 ,000°C and a die temperature of not less than 400°C but not more than 500°C, m 
that th e w herein an average particle size of a base material of the secondary shaped 
body to be obtained is not more than 20 fxm, and in that t he average particle size of 
ceramic particles is not more than 500 nm. 

15. (Cancelled) 

16. (Currently Amended) The method of manufacturing a composite copper 
material according to claim 14, charact e riz e d in that w herein t he primary shaped 
body is obtained by green compacting or by filling the mixed powder in a tube. 

17. (Cancelled) 
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18. (Currently Amended) A method of manufacturing a composite copper material 
in which titanium boride is dispersed in a copper matrix, character i z e d i n that th e 
m e thod comprises comprising the steps [1] to [3] belewof: 

[1] th e st e p of mixing a copper powder, a titanium powder and a boron 
powder togethe r, thoroby to form a primary shaped body; 

[2] th e step of applying thermal energy to the primary shaped body - and 
thereby causing the titanium powder and the boron powder to react with each other 
in order to form titanium boride in a -the copper matrix; and 

[3] th e st e p of applying a strain to the primary shaped body^ in which the 
titanium boride is formed^ by plastically deforming the primary shaped bodV T and 
thereby to form forming a secondary shaped body. 

19. (Currently Amended) The method of manufacturing a composite copper 
material according to claim 1 8, charact e r i z e d in that w herein t he secondary shaped 
body is subjected to heat treatment while i n th e sam e st e p as the step of applying a 
the strain by plastic deformation or a st e p following this st e p or following application 
of the strain . 

20. (Currently Amended) The method of manufacturing a composite copper 
material according to claim 18 . wherein or 19. charact e riz e d in that the plastic 
deformation involves applying a strain equivalent to an elongation of not less than 
200%. 

21 . (Currently Amended) The method of manufacturing a composite copper 
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material according to any of c l aims 18 to 20, charaGt e r i z e d i n t l iat claim 18, wherein 
the plastic deformation is extrusion that is performed at a material temperature of not 
less than 400^C but not more than lOOO^C. 

22. (Currently Amended) The method of manufacturing a composite copper 
material according to any of c l a i ms 18 to 20, charact e riz e d in that claim 18. wherein 
the plastic deformation is extrusion that is performed at a die temperature of not less 
than 400^C but not more than 500°C. 

23. (Currently Amended) The method of manufacturing a composite copper 
material according to any of claims 18 to 22, charact e r i z e d in that claim 18. wherein 
the primary shaped body is obtained by green compacting or by filling a mixed 
powder in a tube. 

24. (Currently Amended) The method of manufacturing a composite copper 
material according to any of c l aims 18 to 23. charaot e rizod in that claim 18, wherein 
the-an average particle size of the ceramic powder is 0.3 to 10 |am. i n that th e an 
average particle size of a base material of the secondary shaped body to be 
obtained is not more than 20)am, and in that the an average particle size of titanium 
boride particles is not more than 500 nm. 
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